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INTRODUCTION. 

This REVIEW treats generally the meteorological conditione 
of the United States and Canada Sor December, 1888, and ie 
based upon reports of regular and voluntary observers of both 
countries. 

On chart i the paths of the centres Of eight areas of low 
pressure are shown ; the average number traced for December 
during the last fifteen years being 11.6. 

The areas of high and low pressure are discussed under their 
respective headings. Descriptions of the storms that occurred 
over the north Atlantic Ocean are also given, and their ap- 
proximate paths shown on chart i, on which. also appear the 
limit8 of fog-belts west of the fortieth mendian. No ocean 
ice was reported during the month. Over the north Atlantic 
severe storms occurred off the coast of t h e  United States from 
the 11th to 14th and 17th to 19th ; over mid-oceau heavy gales 
were reported on the 4th, 9th, 18th, anda20th, while ovm the 
eastern part of the ocean the severest disturbances occurred 
on the 2lst aud 22d. 

Chart, ii exhibits the distribution Of n1eap.u atmospheric 
pressure and mean temperature for the month. The mean 
temperature was above the normal ovor a greater part of 
the country, the greatest departures above the normal being 
noted iu  Montana and Dakota, where, a t  stations, they 
amounted to more than 16O. Over portions of the south At- 
lantic, middle, and eastern Gulf states the mean temperature 
was bolow the normal, the greatest deficiencies being shown 
Over sonthern Florida, where they exceeded 4O. The means 
were also slightly below the normal withm an area extending 
from southeast Arizona to north-central CaliSornia. At  a 
number of‘ stations in the north-central and northwest djstricts 
t h e  maximum temperatures were higher than for any preced- 
ing December during tho periods of observation. 

The distribution of rainfall for December, 1888, is shown on 
chart iii and the normal precipitation for elghteen years is 
exhibited on chart iv. 

The precipitation was in excess of the normal in California 
and the southern plateau region, within an. area extending 
from central Texas northward to the lower Missouri valley, in 
portions of the upper lake region and the upper Mississippi 
valley, southern Florida, and from the nort!lern part of the 
middle Atlantic states to the Canadian Marltime Provinces, 
except i u  ;t smel l  area along the’south New England coast. 
Elmwhere in the United States and Canad! them was a defi- 
ciency in rainfall. Over a considerable PortIOU of the country 
tlie departures from the normal December rainfall were marked. 
The current and normal precipitation at the various stations 
and in the several districts is treated in detail under the head- 

ing of ‘‘ Precipitation.” In the table of excessive precipita- 
tion will be found a record of excessive monthly, daily, and 
hourly rainfalls for December j in  a supplementary table ex- 
cessive monthly, daily, and hourly rainfalls, not before availa- 
ble for publication, are given for each mouth for the periods of 
observation for all stations from which precipitation reports 
hare been received. Following the table of supplementary 
excessive precipitation will be found a list of errors detected 
in she series of tables of excessive precipitation published in 
the REVIEW during 1888. The series of excessive precipita- 
tion tables published monthly during 1888, together with the 
supplementary table which appears in the current REVIEW, 
embraces all data of this class contained in reportsreceived 
to date. 

Chart v exhibits the depth of snow on the ground at  the close 
of the month. It is proposed to publish similar charts in the  
REVIEW showiug the depth of snow on the grouud on the 16th 
aud last day of each of the winter months. In the current 
month the depth of snow on-the 16th wa8 insufficient to admit 
of charting, and the small amount of snow which fell through- 
out the northern portion of the country constituted an unusual 
and noteworthy feature. This chart also shows the limits of 
freezing weather during December, 1888. 

Commencing with July, 1888, the meteorological means for 
tlie regular stations of the Signal Service have been determined 
from observations taken twice daily a t  8 a. m. and 8 p. m. (76th 
meridian time). These hours of observation hare been perma- 
nently adopted to supersede the former system of tri-daily ob- 
servations taken at  eight-hour intervals. 

I n  the  preparation of’ this REVIEW the following data, 
received to January 20, 1889, have been used: the regular 
semi-daily weather-charts, containing data of simultaneous 
observations taken at  133 Signal Service stations and 22 
Canadian stations, as telegraphed to this offlce; 176 monthly 
journals and 177 monthly moans from the former and 22 
monthly means from the. latter; 420 monthly registers from 
voluntary observers ; 96 monthly regitlters from United States 
Army post surgeons ; marine records ; international simulta- 
neous observations ; marine reports through the co-operation 
3f the Hydrographic Offlce, United States Nary, and the “New 
Pork Herald Weather Service j” monthly weather reports from 
the local weather services of Alabama, Arkansas, CoIorado, 
Illinois, Indiana, Iowa, Kansas, Kentucky, Louisiana, Michi- 
gan, Minnesota, Mississippi, Missouri, Nebraska, Nevada, New 
England, New Jersey, S e w  York,North Carolina, Ohio, Oregon, 
Pennsylvania, South Carolina, Tennessee, and Texas, and the 
Central Pmific Railway Company ; trustworthy newspaper 
extracts, and special reports. 

- 

ATMOSPHERIC PRESSURE (expressed in inches and hundredths). 
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vntions taken at these hours and that determined from tri- 
daily observations taken at  eight-hour intervals. 

The mean pressure for December, 1888, i8 highest a t  S h -  
tions in the middlo plateau region of the Rocky Mountains, 
where it rises to 30.26, and over portions of Tennessee and 
the eastern Gulf states, where the values are above 30.20. 
The area of lowest mean pressure occupies t h e  Gulf of Saint 
Lawrence, where the readings fall to 29.80 at Sydney, C. B. I. 
I n  the north Paci5c coast region the mean pressure decreases 
northward to Tatoosh Island, Wash., where a reading of 
29.89 is reported. As compared with t h e  pressure chart for 
November, 1888, a decrense in pressure is shown north of a 
line traced from the middle Pacific coast and middle plateau 
region southeastward into Texas, and thence to the Atlantic 
const in about lat. N. 37O; to the southward of this liue there 
ha8 been an increase in pressure. The greatest decrease has 
omurred over the Canadian Maritime Provinces, where i t  
amounts to .27 a t  Sydney, 0. B. I., and the most marked in- 
creme is noted over the southern plateau region of the Rocky 
Mountains, where at  stations in Arizona the mean pressure is 
.11 and .12 higher than for the preceding month. Over the 
northern portions of the country the decrease becomes less 
marked from the Atlantic and Pacific coasts to Montana, 
where it averages less than .06, while over Florida, the east- 
ern Gulf states, and along the immediate west Gulf coast the 
increme ranges from .05 to .09. 

As compared with the normal pressure for December the 
mean pressure was below the normal over Canada, New 
England, the middle Atlautic states, a greater part of the 
Lake region, the upper Mississippi and Missouri valleys, the 
western portions of the plateau regions of the Rocky Moun- 
tains, and along the Pacific coast, the greatest deficiencies 
occurring over the Canadian Maritime Provinces, and along 
the Pacific coast between t h e  fortieth and forty-fifth par- 
allels, where they exceed .lo. From Michigan southward 
to the Gulf of Mexico and thence northwestward over the 
Rocky Mountain regions to the upper valley of the Columbia 
River, and generally over the more Southern States and terri- 
tories east of the one hundred and fifeeenth meridian, the 
pressure WM above the normal, t h e  most marked excesses 
appearing in Colorado and southeastern Wyoming, where 
they amounted to .07 and .08, respectivelF. Within a limited 
area extending over parts of Louisiana and Mississippi a small 
deficiency was shown. 

BAROMETRIC RANGES. 
The monthly barometric ranges at the various Signal Service 

stations are given in the table of miscellaneous meteorological 
data. The general rule, to which the monthly barometric 
ranges over the United States are found to conform, is that 
they increased with the  latitude and decreaved slightly, though 
somewhat irregularly, with increasing longitude. In Decem- 
ber, 1888, the ranges decreased from the south New Erigland 
mast, where they exceeded 1.80, to the upper Missisaippi val- 
ley, where they were less than .90. From this region there 
waa an increme of more than .40 to the northern plateau 
region of the Rocky Mountains, from whence there was  a de- 
creme to the Pacific coast. Along the Atlantic coast the 
extreme rangee varied from .49 a t  Key West, Ha., to 1.83 at 
Block Island, R. I. ; between the eighty-second and ninety 
second meridians .76 at Pensacola, Fla., and Montgomery, 
Ala., to 1.07 at Aipena, Mich.; between the Mississippi Itiver 
and Rocky MonntainR, .66 at Corpus Christi, Tex., to 1.18 a t  
Denver, 0010.; in the plateau and Rocky Mountain regions, 
.52 at Puma, Ariz., to 1.33 at  Helena, Mont.; on the Pacific 
coast, .47 at  San Diego, Oal., to 1.06 a t  Olympia, Wash. 

AREAS O F  HIGH PRESSURE. 
Six areas of high pressure were observed within the limits 

of the United States during December. They all moved to 
the south of east, and five reached t h e  Atlantic or Gulf coast. 
Three were firat observed in the region north of Montana and 
Dakota, all of which disappeared to the emf of Virginia or 

North Carolina. The remaining three were first observed over 
California or the central p!ateau region and moved slowly to 
the southeastward ; two of these disappeared after reaching 
the Gulf states and the other disappeared in t h e  southern 
Rocky Mountain region by a gradual decream of pressure. 
During the month only two areas o! high pressure passedorer 
the Northern States east of the Mlsuissippi, ayd an examiua- 
tion of the weather charts shows that the  mean track of the 
areas of high pressure lies considerably to the southwest of 
the normal track of such a r e a  for December; also that the 
number of areaa of high pressure for this month w a s  less than 
usual. 

The following table exhibifs, .in a concise manner, some of 
the more prominent characterlstlcs of the  high area.s : 

First 1 observed. 

I I o i o  

Highest prossure. 

I F  Btation. 

I- 

I 
I 
I I 

Montrose Colo. ... .... . 
Montroso: Colo ... . . . . . . 
llaleigll, N.C . . . . . . . . .. . 
Montroee, Colo . . . . . . . . . 
Norfolk VH. ........... 
Wnshin'tonCityt ...... 
Helena,%ont . . . . . . . . . .I 

Mean... ........... I 30.63 

Nom.-Aver o rate ofprogross. 18. miles or liour. 4 ~ 1 8 0  at Hattorna and Rnloigh' 
PhlladPelphia, name date. tStntionary. N.%, same date. t Also 

1.-The month opened with this area advancing from the 
Pacific over central Oalifornla, the pressure being from .IO to 
.20 above the normal in thepentral valleys, and with are= of 
low pressure to northeast Of New England and north of Mon- 
tana. This area of high pressure moved slowly to the east- 
ward, inclining 5rst to the northeast and afterwards to the 
southeast. On the morning of the 4th it covered the eutire 
Rocky Mountain and plateau regions, extending from the west 
Gulf to Washington Territory, the centre being inclosed by 
the isobars of 30.6, 30.4, 30.3. A low area of considerable 
energy was central to the north .of' Lake Superior, where the 
pressure was below 29.40, t hus  qv ing  a difference gf 1.00 inch 
in pressure between Lake Superlor and the Rocky Mountain 
stations. The area of high pressure mas apparently retarded 
and remained over the Rocky Mountain region during the 
Sth, the pressure at  the centre decreasing about 2 0 ,  while the 
area of low pressure moved southward over t h e  Lake region to 
the middlo Atlantic coast attended by an increme of pressure 
of about .20 at  the centre. After the 5th this area moved 
southeastward to the west Gulf states, where it was central on 
the 6th, and thence eastward over the Southern States during 
the 7th and 8th, disappearing to the eaatward of the south At- 
lantic coast, the pressure decreasing during the easterly move- 
ment from the Rocky Mountain.region. 

11.-This was an area of hlgh pressuro of slight e n e r a  
which developed over the northern plateau region during the 
7th,  and moved slowly Routheastward until  the loth, when it 
w a s  last observed central over Colorado, where it disappeared 
BR a separate area, and apparently formed a part of high are9 
iii which was then central north of Montana. 

111.-Number iii was observed on the morning of the 1Otb 
far to the north of Montana, the pressure being generally high 
over the Rocky Mountain region. It moved slowly to the 
southeastward, attended by a moderate cold wave over the 
Northern States east of the Mississippi. I ~ B  general course 
was easterly until it reached the region of Lake Superior on 
the 13th, when it moved almost directly southward to the Ohio 
Valley and thence eastward to the Atlantic coast. This are9 
extended, covering the greater portion of the country east of 
the MissisRippi, and the pressure increased a t  the centre as 
the area advanced toward the coast. It was last observed as 
central east of North Carolina on the 16th, moving eastward. 
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1V.-Number iv apparently formed over southern California 
on the 16th, when the pressure was- below the normal on the 
south Pacific coast and a trough of low pressure covered the 
eastern slope of the Rocky Mountains. I t  moved eastward to 
Arizona and thence northward to Idaho, where it wa8 central 
on the 17th. It extendedeastward, moving in a southeasterly 
direction; and on the 19th, when central in western Kansas, 
this area extended from the Atlantic to the Pacific while 
storms of considerable energy were central northeast of New 
England and north of Montana. The succeeding reports show 
that the general movement of this area was southeastward 
during the 20th and 21St, arid i t  passed over the Gulf of Mexico 
on the last-named date, causing freezing weather and killing 
frosts in northern Florida. 

V.-When the preceding area of high presslire covered the 
lower Migsissippi valley on the 20th this area appeared north 
of Dakota, from which region i t  moved southeastward to Lake 
Ontario, causing a decided fall in ternperatnre in tlie Saint 
Lawrence Valley, lower lake region, and northern New Eng- 
land on the 22d. The direction of movement chnnged, and 
after reaching Lake Ontario i t  passed almost directly south- 
ward to North Carolinia, where i t  remained almost stationary 
during the 23d, 24th, and 26th. The pressure decreased slowly 
a t  Atlantic coast stations after the 23d, and this area was 
last observed central near, and east of, Hatteras, N. C., on the 
26th. 

VI.-This area appeared north of Montana on the 23d and 
after apparently moving slowly eastward during the succeed- 
ing twentyfour hours it extended soutHward over the northern 
Rocky Mountain region during the 25th and 26th as a small 
but well-defined area of high pressure and was central on the 
26th in southwostsrn Montana where the barometric pressure 
was 30.44, and well-marked areas of low pressure were central 
in the upper Mississippi valley, north of Montana, and on the 
north Pacific coast. This area extended southeafdward from 
Washington Territory to the lower Mississippi valley during 
the 26th and 27th, after which i t  was apparently separated by 
the Rocky Mountain range, that portion east of the Rocky 
mountains forming an area of high pressure which moved di- 
rectly eastward from Kansas to the  middle Atlantic coast, the 
pressure increasing with the easterly movement, the maximum 
(30.64) occiirring at  Washington City and Philadelphia on the 
morning of the 30th, after which date this portion of the iirea 
disappeared to the eiwtwiird, while that portion of t h e  area to 
the westward of tlie Rocky mountains remained almost sta- 
tionary over the northern plateau region from the 87th to the 
close of the mouth, the pressure increasing at the centre and 
the area becoming 'more extended until the last dti'y of the 
month, when the maximum pressure of the month, 30.94, was 
observcd at  Heleua, Montana, and the area included within 
its limits the entire couutry, with the exception of New Eng- 
land. 

AREAS OF LOW PRESSURE. 

Eight well-deflned areas of low pressure appeared within 
or near t h e  limits of t h e  stations of observation during the 
month of December. Six of these disturbances probably 
developed to the west of the Rocky Mountains, while one 
apparently developed in the lower Mississippi valley, and one 
was first observed north of the Lake region. The general direc- 
tion of movement of all low nreas observed to the west ofthe 
Mississippi Valley waa to the south of east, but after reach- 
ing the Mississippi Valley the course changed to the nortli of 
east in all cases where t h e  centre of the low area passed to the 
eastward within the United States. The areas of low press- 
ure which developed in British America ooutinued their 
southeasterly course until they reached the Saint Lawrence 
valley or Atlantic coast. Secondary disturbances developed 
in the southern portions of the barometric depressions develop- 
ing to the e~stw;brd in threeinstances, and in each the second- 
ary disturbance iucreased iri energy and became the most 
marked feature of the disturbance. 

The following table exhibits the principal facta regarding 
these low areas: 

Lowest prossure. 

- .. 

Station. 
NO. 

i 

Average rate of progress, 3 5  miles par hour. 
I.-The first low area of the month appeared north of Minne- 

sota and Dakota on the 2d, and probably approached that 
regiou from the Pacific. It passed enstward north of United 
States and its centre wm Arst definitely located on the morn- 
ing of the 4th north of. and near, Lake Superior. It passed 
southeastward during the Sth, forming two disturbances, one 
ofwhich passed southw8rd over the upper lake regiou and 
thence southeastward to the middle Atlantic coast, the other 
moving over the Saint Lawrence Valley to northern New 
England, after which the two disturbances apparently united 
to the east of southern New England, from which point the 
general course of movement was to the northeast. This Atorrn 
apparently attained its maximum energy while its centre was 
north of the Lake region on the morning of the 4th. After 
passing within the limits of the United States the pressure 
increased at  the centre of disturbance, and after leaving the 
coast of t h e  United States the pressure again diminished. The 
winds attending this storm reached a velocity of thirty-six 
miles per hour from southwest in the Lake region when t h e  
centre waa north of Lake Huron, and on the New England and 
middle Atlantic coasts the maximum wind velocities ranged 
from forty to forty-eight miles per hour. 

11.-Number ii was central north of Montana on the afternoon 
of the Bth, when the preceding disturbance extended over New 
England to the middle Atlantic states. It moved rapidly east- 
ward north of the United States reaching Lake Superior on 
the afternoon of the  Gth and disappearing on the 7th to the 
northeast of the Lake region, without causing any marked 
disturbance of atmospheric conditions within the United States. 

111.-When the preceding are& of low pressure disappeared 
to the northeast of the Lake region on the 7th, a trough of low 
pressure extended from the Saint Lawrence Valley southwest- 
ward to Arizona, with areas of high pressure over the south At- 
lantic coast and central plateau region. This barometric 
trough covered the Mississippi Valley ou the following day, 
and the disturbance traced as uumber iii formed in the 
southerr1 portion of this trough and wa8 apparently forced to 
the  southeastward by the are8 of high pressure from the 
Roolry Mountain region. It passed eastward along the e& 
Gulf coast during the gth, followed by brisk to high northerly 
winds aiid on the morning of the 10th was central near Jack- 
8onville, Fla., where the direction of movement changed to 
northeasterly. 
line, the  centre passing from northern Florida to Nova Scotlain 
forty-eight hours. Dangerous gales occurred on the New 
England and middle Atlantio coasts on the l l th ,  the storm 
nppareutly reaching its maximum energy while the centre 
was passing over Nora Scotia, where the minimum pressure 
of 28.76 w m  recorded on the morning of the 12th at Halifax. 
A maximum wind velocity of seventy miles per hour occurred 
at Block Island, R. I., on the afternoon of the 11th. 

The following notes from the reports of Signal Service 
observers relate to t h i s  storm : 

It followed the general direction of the 

Cape Henry, Va., loth : high northeesterl winds prevailed in the after- 
noon, increeslng in force during the night, a n i  attaining a maximum velocity 
of fifty miles per hour; high winds prevailed also all day on the 11th. 
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Philadelphia, Pa., 11th: li h t  rain be an during the night and ended at 
11.16 a. m.; brisk norther&dy and brisf to high northwesterly winds pre- 
vailed from 9 a. m. throughout the da maximum velocity, thirty-six miles 

. per hour. The barometer fell 0.60 I i r ing the twenty-four hours ending at 

%Irk %Ad, R. I., 10th : light north to east winds. Order to hoist cau- 
tionary northeast signals received. Storm from the northeast began 10.30 p. 
m., and reached a maximum velocity of thirty miles per hour at 11.66 . m. 
11th : the storm continues ; highest wind velocity, seventy miles per [our, 
occurred 3.30 p. m.; storm ended 7.65 p. m. 

Boston, Mass.: the barometer fell rapidly during the night of the IO-11th 
and on the following day, and strong southeast and east winds increased 
gradually in velocity. blowing a gale during the aflernoon of the l l t h  and night 
of the 11-12th; maximum velocit forty-four miles from north * barometer 
rose on the 12th, with brisk to hi& westerly winds; maximum vejocity forty- 
four miles. 

IT.-When area of low pressure number iii, previously 
described, was forming in the lower Mississippi valley this 
disturbance was moving eastward north of Washington Ter- 
ritory. Tt moved rapidly across the continent to the Lake 
region, the centre remaining north of the United States, and 
the rate of movement diminishing a8 i t  approached the  Lake 
region. The pressure at  the centre increased with the easterly 
movement and i t  disappeared on the l l t h ,  apparently uniting 
with low area number iii off the coast of New England. 

V.-On the 12th and 13th an area of low pressure covered 
the north Pacific coast and northern plateau region, the centre 
being apparently to the west of the coast line. Severe gales 
were reported on the 12th from the mouth of the Columbia 
River, the wind reaching a maximum velocity of seventy miles 
per hour on the 12th, sixty on the 13th, and forty-four on 
the afternoon of the 13th, all from the south. This storm 
caused general rains on the Pacific mast, the precipitation 
being geuerally heavy throughout California. I t  apparently 
moved over the northern plateau region and thence southeast- 
ward, crossing to the eastern slope of the Rocky Mountains, 
where it was central on the morning of the 15th. It covered 
tho central valleys on the  16th, causing heavy rains in all 
states east of the Rocky Mountains. The principal centre of 
disturbance passed northeast towards the upper lake region, 
where it disappeared, a secondary disturbance forming in the 
southern portion of‘ the area during the morniug of the 17th 
and developing great energy duriug t h e  day, moving rapidly 
northeastward along t h e  middle Atlantic and New England 
coasts, attended by severe easterly shifting to wcsterly gales 
and very heavy rains. The barometer fell to 28.78 at  Wood’s 
Holl, Mass., on the morning of the 18th,  when the centre was 
near that station. I t  was followed by a cold wave and snow 
throughout the Northern States and as far south a8 Tennessee 
and North Carolina, the fill1 in tomperaturo ranging from 200 
to 30° at most stations. 

The following are extracts from reports of Signal Service 
observers : 

Hatteras, N. C., 17th: storm began 11 a, m., reached a maximum velocity 
of forty-two miles from the southat 11.06 a. m.; continued during the remain- 
der of the day, and ended at 8.20 a. rn. 18th. 

Boston, Mass., 17-18th : brisk to higL southerly winds occurred during the 
ni ht and the da of the 18th, maximum velocity thirty-eight miles west. 

%hiladelphia Ja., 17th: a heavy rain storm set in 9.46 last night and rain 
haa fallen steadil all day. The barometer has fallen rapidly and steadily and 
at midnight reag 28.66 actual, a fall of 1.66 inches since noon yesterday. 

- 
There has been a correspondin rise in temperature, the mean to-day bein d 1 6 O  higher than yesterday; winis variable from light to fresh. Ilain ende 
6 . m., but occasional li ht showers followed during the evening; total rain- 
fafi for the day, 2.23 inc%es. At 12.30 a. m., lath, wind shifted to north- 
westl increasing in force to a gale.(f?rty-eight miles) beiween 8 and 4 a. m., 
continuing high all day and diminishing in force during the afternoon. The 
change in wind shortly crfter midnight corresponded with lowest barometer, 
28.86 actual. The rise in the barometer after 1 a. m. was as rapid as had 
been its fall during the preceding day. The chan e in barometric pressure 
is re resented by nn invertcd cone, with depth of1.6 inches. Rain ended 
shorlfy after midnight. 

VI.-This storm was central far to the north of Montana on 
the morning of’ the 19th, and the reports indicate t h a t  i t  prob- 
ably developed in the north Pacific. It passed southeastward 
towards Lake Superior, where it was central on the morning 
of the 20th, aud thence over t h e  upper Saint Lawrence valleY 
to the Nevi England coast. It was followed quickly by an 
area of high pressure, which caused strong northerly winds. 
and a decided fall of temperature in the west quadrants Of 
this storm whon i t  was central off the New England coast. 

V1I.-This area of low pressare also appeared north of 
Montana, and probably it originated to the west of the Pacific 
coast. It moved eastward to Manitoba, where i t  was central 
on the morning of the 22d, while a second disturbance was 
apparently advancing from the  Pacific coast, causing general, 
rains a t  stations west of tho Rocky Mountains. An area of 
high pressure appeared over British Columbia and moved 
to the southeastward, whle another area of high presswe 
covered the greator portion of tho Uuited State8 east 
of the Mississippi; between these high areas au oxtended 
barometric trough was formed, within which developed areas 
of low pressure traced as numbers vii and viii. On the after- 
noon of tho 23d tho centre of thia disturbance was apparentlY 
north of Lake Superior, while a secondary disturbance de- 
veloped in eastern Nebraska. Tho latter moved northeast- 
ward over the upper lake region as a feeble disturbance and 
disappeared to the northeastward during the 25th. 

VIII.-This disturbance is traced on cliart i as far to the 
westward as the central plateau region, but i t  probably origl- 
nated to the west of the Pacific coast line. Qeneral rains 
prevailed in California during the 21st and 22d, the rainfall 
being unusually heavy in southorn part of that state. The 
rains continued in California on tho 23d after the centre bad 
passed to t h e  eastward of Nevada. The approach. of an a p  
of high pressure from the north apparently forced this dls- 
turbance to the southeastward, aud it covered central Texas 
on the morning of the 25th, attended b j  heavy Iocal rains. At 
this point the direction of movement changed to tho northeast 
and i t  crossed the Mississippi Valley neap Keokuk, Iowa, fO1- 
lowed by a cold wave which extended southward to Telflts 
and over the Lake region and central valleys. General rains 
occurred in the eastern portion of the United States, and rain 
and snow in the Lake region and Ohio Valley, while the centre 
ofdisturbance passed northeastward over the upper lake region* 
After leaving the  Lake region the disturbance inclined towards 
the Saint Lawrence Valley akhd its energy increased with !be 
zasterly movement, the minimum pressure, 28.76, occurring 
3n tho morning of the 28th at  Bird Rocks, C&ilf of Saint 
rence, and strong southwesterly gales were reported in the 
Maritime Provinces. 

- - 

NORTH ATLANTIC STORMS FOR DECEMBER, 1888 (pressure in inches and millimetres ; wind-force by Beaufort scale), 

The paths of the depressions that appeared over the north 
Atlantic Ocean during December, 1888, are Rhown on chart i. 
These paths have been determined .from international simul- 
taneous observations by captains of ocean steamships and 
sailing vessels, received through the co-operation of the Hydro- 
graphic Office, Navy Department, and the ‘‘ New Pork Herald 
Weather Service.” 

Nine depressions have been traced, of which seven passed 
ertstward from the American continent; one first appeared 

east of Nowfoundland, and one apparently developed over mia- 
ocean, near the fiftieth parallel. The depreAsions generallS 
pursued normal east to northeast p a t h ,  the exceptions being 
number 3, which moved east-southeast from Nova Scotia Over 
the Azores ; number 7, which advanced somewhat south of emt 
after passing the thirtieth meridian, and number 6, Whose 
path apparently described a loop over mid-ocean. From the 
9th to t h e  13th a depression, which is traced as low area iil+ 
moved from the Gulf of Mexico northeastward off the coast Of 


